The colloidal analysis for H 2 O and EG (Ethylene Glycol) by considering the influence of radiative heat flux and viscous dissipation is not performed so far. This study is performed to fill up this gap. Therefore, the flow of water and ethylene glycol functionalized magnetite nanoparticles over a moving wedge is examined. For thermal enhancement, two different magnetite nanoparticles, namely CoFe 2 O 4 (Cobalt ferrite) and Mn − ZnFe 2 O 4 (Mn − Zn ferrite), diluted in the base fluids. Self-similar flow model of a nonlinear nature, containing the volume fraction of nanoparticles is obtained by using compatible similarity variables. For mathematical treatment of the model, the Runge-Kutta scheme is utilized, coupled with shooting techniques. The results for flow characteristics and significant physical parameters are graphically examined. A comprehensive comparative analysis has been made, which proved the reliability of the study.
Introduction
The colloidal study past a wedge geometry cannot be overlooked due to its extensive applications in many industrial, engineering zones. These comprised in thermal insulation, geothermal engineering, heat exchangers, and extraction of crude oil, etc. The flow regular liquids or nanofluids over a wedge geometry unlock a new window for researchers and scientists. Therefore, researchers and scientists focused in this direction and extended the model day by day with new advances.
The study of many fluids over a stationary or non-stationary wedge is of the important research area in the field of fluid dynamics. Firstly, Rajagopal et al. [1] reformed the work of Falkner Skan [2, 3] . They investigated the flow behavior of second grade liquid over a stationary wedge. Afterwards, Hartree solved the Falkner Skan boundary layer flow model [4] . The behavior of the fluid temperature system. = and = denote the main stream and wedge velocities, respectively. Furthermore, = 2 ( + 1)
represents the Hartree pressure corresponding to = ( ) Ω . Moreover, the temperature of the wedge wall is a function of x and is ( ) = + , where
shows the free stream temperature. Figure 1 depicts the flow configuration with coordinate axes: In the light of aforesaid assumptions, the following set of PDE's govern the flow of H2O and C2H6O2 suspended by cobalt ferrite and Mn-Zn ferrite nanoparticles [47, 48] :
Here, Equation (1) shows the conservation law for mass and Equation (2) represents the momentum equation. Furthermore, velocity components in horizontal and vertical directions are denoted by and , respectively. Additionally, ( ) shows main stream velocity, Temperature , heat capacity dynamic viscosity , effective thermal conductivity , and mean adsorption coefficient is : For our flow model, the following are the feasible boundary conditions [48] :
The set of self-similar transformations are as under [49] : 
The following nanofluid characteristics are utilized [50] : In the light of aforesaid assumptions, the following set of PDE's govern the flow of H 2 O and C 2 H 6 O 2 suspended by cobalt ferrite and Mn-Zn ferrite nanoparticles [47, 48] :
Here, Equation (1) shows the conservation law for mass and Equation (2) represents the momentum equation. Furthermore, velocity components in horizontal and vertical directions are denoted by u and v, respectively. Additionally, U(x) shows main stream velocity, Temperature T, heat capacity ρC p n f dynamic viscosity µ n f , effective thermal conductivity k n f , and mean adsorption coefficient is k:
For our flow model, the following are the feasible boundary conditions [48] :
The set of self-similar transformations are as under [49] :
The following nanofluid characteristics are utilized [50] :
In Equations (7)- (9), φ is volume fraction, ρC p f is heat capacity of carrier fluids, k s shows nanoparticles thermal conductivity, k f is base liquid thermal conductivity, and ρ s and ρ f are the dynamic viscosities of nanoparticles and base liquid, respectively. Table 1 escribes the thermal and physical characteristics for base liquids and nanoparticles. By entreating the self-similar transformations that are given in Equation (6), the following non-dimensional model is attained:
Particular conditions at wedge surface and far from the wedge surface are as under:
At η → ∞ :
Further, self-similar parameters emerged in the model are:
The dimensional form for shear stresses and local nusselt number are:
After simplifications, Equations (14) and (15) reduced into the following formula:
is indicates the local Reynold number.
Mathematical Analysis
The model under consideration is nonlinear in nature. For such a type of models, exact solutions are very rare and very difficult to calculate. In such a situation, numerical computation is reliable. Thus, the Runge-Kutta scheme [51] is adopted for particular flow model. In order to apply the aforesaid scheme, firstly the flow model is reduced into a coupled first order Initial Value Problem (IVP). For the said purpose, the following key transformations are used:
To initiate the scheme, firstly transform the model in the following manner:
Here,
After the utilization of transformations that are defined in Equation (16) , the attained system is:
The corresponding initial conditions are in the following way.
Now, Mathematica 10.0 is applied for the computation purpose.
Graphical Results and Discussion
The ingrained physical quantities in the flow model, like φ, Pr, Ec, and Rd significantly affect the flow characteristics, shear stresses, and local rate of heat transfer. This section described the impacts of aforementioned physical parameters in the flow characteristics. Three different cases of the nanofluids flow is discussed:
i.
When the wedge and colloidal suspension move in the opposite direction. The parameter γ < 0 elucidates such flow. ii. When the wedge and colloidal suspension move in the same sense. This type of flow occurs for γ > 0.
iii. The static wedge case is considered for γ = 0.
Further, the numerical values obtained for shear stress and compared with literature which confirms the reliability of the study.
The influences of pressure gradient parameter called Hartree pressure plays a vibrant role on the velocity distribution of the nanofluids. Figure 2 shows these effects for assisting, opposing, and static wedge condition. It is examined that, by increasing the pressure, the nanofluids particles move promptly in the region 0 ≤ η ≤ 3. Near the surface of the wedge, the particles momentum drops due to the friction factor between the surface and the nanofluids particles. The friction between the rest of the layer's declines, which allows the particles move freely. Therefore, the momentum of the particles increases. For the static wedge condition, the velocity slowly arises in comparison with assisting and opposing flow conditions. The opposing motion of the wedge reduces the nanofluids velocity and the movement of the wedge in the direction of the flow increases the velocity field F (η). The changes in the velocity are almost similar for both kinds of the nanofluids. Varying the flow parameters significantly alters the temperature distribution. These parameters are the radiation parameter, Eckert number faction factor of the nanoparticles, and . These effects that are portrayed in Figures 3-6 for the nanofluids under consideration. It is examined that the temperature enhances for the flow of water composed by the cobalt and Mn-Zn and drops for ethylene glycol based hosting fluid. These temperature effects are due to varying Hartree pressure and are displayed in Figure 3 For the opposing wedge condition, the nanofluids velocity drops, which is due to the particles slowly becoming colloid and alternately the temperature drops. On the other hand, for the assisting case, the collision between the particles increases due to the alike motion of Varying the flow parameters significantly alters the temperature distribution. These parameters are the radiation parameter, Eckert number faction factor of the nanoparticles, and λ. These effects that are portrayed in Figures 3-6 for the nanofluids under consideration. It is examined that the temperature enhances for the flow of water composed by the cobalt and Mn-Zn and drops for ethylene glycol based hosting fluid. These temperature effects are due to varying Hartree pressure and are displayed in Figure 3 . For the opposing wedge condition, the nanofluids velocity drops, which is due to the particles slowly becoming colloid and alternately the temperature drops. On the other hand, for the assisting case, the collision between the particles increases due to the alike motion of the nanofluids and the wedge, which promptly enhances the temperature. These effects of the temperature β(η), as highlighted in Figure 3 for feasible Hartree pressure gradient parameter λ.
It is prominent fact that the radiation parameter significantly enhances the temperature and hence it cannot be ignored. Figure 4 portrays the alterations in the temperature distribution β(η) for increasing the radiation parameter. It is obvious that, for stronger thermal radiation, the temperature field significantly enhances. When the nanofluids and the wedge move in alike direction, then temperature the distribution becomes rapid in comparison with the static and opposing flow conditions, respectively. The dominating behavior of β(η) is noted for ethylene glycol based nanofluids and for water based nanoliquid; these variations are quite slow.
The impacts of the Eckert parameter on the temperature behavior β(η) for both types of nanoliquids that are elucidated in Figure 5 . The temperature β(η) arises for opposing condition and then asymptotically vanishes far from the surface. For alike movement of the nanofluids and the wedge, the behavior of the temperature is almost inconsequential. conductance of these liquids. The resultant composition then has better thermal enhancement characteristics. For this, the volume fraction factor plays the role of key ingredient These effects are elaborated in Figure 6 for both nature of the nanofluids. It can be seen that, for static wedge flow, the temperature alterations are more obvious in comparison with the opposing flow. The temperature of the nanofluids shows asymptotic pattern far from the wedge. It is a prominent fact that the thermal conductivity of the host liquids (water and ethylene glycol) is not up to the mark. However, mixing the cobalt and ferrite nanoparticles can enhance the thermal conductance of these liquids. The resultant composition then has better thermal enhancement characteristics. For this, the volume fraction factor φ plays the role of key ingredient These effects are elaborated in Figure 6 for both nature of the nanofluids. It can be seen that, for static wedge flow, the temperature alterations are more obvious in comparison with the opposing flow. The temperature of the nanofluids shows asymptotic pattern far from the wedge. The significance of the nondimensional physical quantities in the shear stresses and the heat transfer rate cannot be ignored. Since water and ethylene glycol taken as a regular liquids. For these liquids, the Prandtl number has a fixed value and is described in [52] , respectively. Figures 7-11 elaborated the impacts of aforementioned parameters on the local heat transfer.
The variations in the local heat transfer rate by altering the radiation and volume fraction parameter described in Figure 7 . The transfer rate is rapid for strong thermal radiation parameter Rd. For Ethylene glycol based nanofluids, drops in the local heat transfer rate are noted. For opposing flow, less amount of heat transfers at the wedge surface in comparison with the static and moving wedge, respectively. For smaller , the heat transfer rate is quite slow. Figure 8 highlights the impacts of fraction factor on the heat transfer at the wedge. The higher values of lead to increasing the behavior of the heat transfer. The up turns in the nusselt number are inspected for alike nanofluids flow. For the static wedge condition, the heat transfer slowly varies in comparison with opposing and assisting flow situations. The heat transfer quite rapidly arises for EG based nanofluid and effects of Rd and Hartree pressure elaborated in Figure 9 .
The impacts of Hartree pressure versus Eckert number on the heat transfer rate are organized in Figure 10 . The heat transfer reduces for Hartree pressure versus Eckert number Ec. By increasing the Eckert parameter, the heat transfers at the wedge surface arises drops. For EG based nanoliquids, heat transfer promptly declines. Figure 11 elaborated on the influences of Hartree pressure versus volume fraction factor . The heat transfer enhances by altering the Hartree pressure and the volume fraction of the nanoparticles. For the opposing flow situation, heat transfers rapidly at the wedge surface. Further, it is examined that, for smaller and , the heat transfer slowly intensifies. The significance of the nondimensional physical quantities in the shear stresses and the heat transfer rate cannot be ignored. Since water and ethylene glycol taken as a regular liquids. For these liquids, the Prandtl number has a fixed value and is described in [52] , respectively. Figures 7-11 elaborated the impacts of aforementioned parameters on the local heat transfer.
The variations in the local heat transfer rate by altering the radiation and volume fraction parameter described in Figure 7 . The transfer rate is rapid for strong thermal radiation parameter Rd. For Ethylene glycol based nanofluids, drops in the local heat transfer rate are noted. For opposing flow, less amount of heat transfers at the wedge surface in comparison with the static and moving wedge, respectively. For smaller φ, the heat transfer rate is quite slow. Figure 8 highlights the impacts of fraction factor φ on the heat transfer at the wedge. The higher values of φ lead to increasing the behavior of the heat transfer. The up turns in the nusselt number are inspected for alike nanofluids flow. For the static wedge condition, the heat transfer slowly varies in comparison with opposing and assisting flow situations. The heat transfer quite rapidly arises for EG based nanofluid and effects of Rd and Hartree pressure elaborated in Figure 9 .
The impacts of Hartree pressure versus Eckert number on the heat transfer rate are organized in Figure 10 . The heat transfer reduces for Hartree pressure versus Eckert number Ec. By increasing the Eckert parameter, the heat transfers at the wedge surface arises drops. For EG based nanoliquids, heat transfer promptly declines. Figure 11 elaborated on the influences of Hartree pressure versus volume fraction factor φ. The heat transfer enhances by altering the Hartree pressure and the volume fraction φ of the nanoparticles. For the opposing flow situation, heat transfers rapidly at the wedge surface. Further, it is examined that, for smaller λ and φ, the heat transfer slowly intensifies. Table 2 presents the comparative analysis for shear stresses with existing results. It can be seen that, under certain restrictions on flow parameters, the presented results provoked the reliability of the study. 
Conclusions
The flow water and EG composed by CoFe O and Mn − ZnFe O nanoparticles are discussed over a wedge geometry. The resultant nanofluids model is numerically handled and the impacts of emerging flow quantities on the flow regimes and local heat transfer rate were comprehensively examined. It is examined that the Hartree pressure parameter enhances the velocity. The flow of nanofluids is rapid for assisting case in comparison with the static and opposing wedge conditions. The temperature of the nanofluids drops by altering the Hartree pressure. For assisting flow condition, the temperature ( ) promptly drops. The radiation parameter enhances the nanofluids temperature. The heat transfer rate enhances for the volume fraction factor. Finally, the comparative analysis proved the validity of the study. Table 2 presents the comparative analysis for shear stresses with existing results. It can be seen that, under certain restrictions on flow parameters, the presented results provoked the reliability of the study. 
The flow water and EG composed by CoFe 2 O 4 and Mn − ZnFe 2 O 4 nanoparticles are discussed over a wedge geometry. The resultant nanofluids model is numerically handled and the impacts of emerging flow quantities on the flow regimes and local heat transfer rate were comprehensively examined. It is examined that the Hartree pressure parameter enhances the velocity. The flow of nanofluids is rapid for assisting case in comparison with the static and opposing wedge conditions. The temperature of the nanofluids drops by altering the Hartree pressure. For assisting flow condition, the temperature β(η) promptly drops. The radiation parameter enhances the nanofluids temperature. The heat transfer rate enhances for the volume fraction factor. Finally, the comparative analysis proved the validity of the study.
Future Directions
In future, the work can be extended for the colloidal analysis by considering the impacts of other physical phenomenon like Lorentz forces, resistive heating, heat generation/absorption etc. Further, the comparative analysis can be explored for various nanofluids theoretical models which will an interesting and fruitful analysis from industrial point of view. 
Conflicts of Interest:
The authors declare no conflict of interest.
Nomenclature

U(x)
Main 
